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Acid-Base  values  in  guinea  pigs  were  measured  during  artificial  respiration 
under  noiaai  pressure  and  at  a  pressure  of  19.2  atmospheres.  It  w;  s  fi-s-.r.c  that 
artificial  respiration  maintained  normal  acid-base  balance  under  both  conditions. 
In  addition,  it  was  found  that  the  acid-base  values  in  normal  animals  did  not 
agree  well  with  those  previously  reported  in  the  literature. 
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Separatum  EXI’EKIEXTIA  27,  U77  (19711 

Hirfchdiw  r  Verbs,  Hat  1  (Schweiz) 


Acid-Base  Balance  in  Artificially  Respired  Guinea-Pigs  under  Normal  Conditions  and  During 
Exposure  to  Hyperbaric  Helium 

Certain  drug  evaluation  procedure*  l>eing  iihiI  in  this  piston-tt  pe  'null  aninia>  respirator  -with  inflation  volume 

Inliomtory  necessitate  the  u*e  of  artificial  respiration  of  >et  to  provide  an  inflation  pressure  of  65  mill  il.O. 

guinea-pigs  during  exposure  of  tile  animal' to  a  hvperliaric  The  respirator  n*  set  at  a  rate  that  just  protciiti’dani- 

helium  atmosphere,  in  order  to  ascertain  that  theartificial  inals  from  breathing  simultaneously,  and  this  rate  was  del  er- 

ventilation  maintained  normal  acid-lmse  balance.  arterial  mine<l  liv  trial  and  error  for  each  animal.  The  Suppression 
blood  pll  was  measured  in  guinea-pigs  'hiring  artificial  of  spontaneous  respiration  was  considered  to  result  p.'i- 
respiration  either  at  normal  or  elevated  pressure.  In  ani-  manly  from  «i|>eratioti  of  an  inhibitory  respiratory  reflex 
mals  respireo  at  normal  pressure,  arterial  blood  j>0,  and  (llering-llrcmr  inflation  rc(lo\>.The;>os.sihilily  that  hv|>or- 
jiCO,  were  also  measured.  The  pll  and  gas  values  were  ventilation  contributed  to  the  suppression  cannot  l-c  »o- 
conijiarcd  with  values  found  ill  nnaneStlirtized  and  in  tally  ruled  out. but  this  contribution  tiui't  have Urn ipiite 
anesthetized.  non  respited  animals.  The  values  for  pi  I  and  small  in  view  of  the  normal  arterial  blot  si  pll  values  sub- 
pCO,  determined  for  normal  animals  were  not  in  gisjd  seipiciitlv  measured  in  these  animals, 
agreement  with  previously  ro|>orted  values*.  Blood  samples  from  animals  in  group  lll-A  were  ob- 

b'oiir  groups  of  male  guinea-pigs  of  tbc-N.MKI  (I  It  strain,  taimal  after  I  am!  4  h  of  artificial  aspiration.  Animals  m 

weighing  .tiKt-Jco  g,  were  u*ed.  In  group  l  (normal,  tin-  group  111-11  were  pressurized  in  n  byperlnric  chandler**  t>> 
anesthetized),  a  length  of  i’E-Jil  lulling  was  inserted  tit  She  a  total  pressure  of  5S-?  V'  (final  comjssition  of  the  hvpcf  • 

carotid  artety  while  the  animals  were  under  light  other  luric  atmosphere  was  pile  -  19.it  atm.;  pO,  -  O.iatlil.' 
anesthesia.  4  h  following  recovery  from  anesthesia,  car**-  Mood  simp’e*  from  animals  of  group  1 1 1- It  wereobt.iitM'! 
tid  artery  hlood  samples  were  drawn  for  analysis.  In  group  f  and  4  It  after  pressurization.  (las  ami  pll  values  for 

II.  animals  were  anesthetized  with  Dial-nretliane  soution  group  lll-A.  and  pH  values  for  group  111-15,  measured  in 
(0  6  ml/kg,  i.p.)  and  the  catotid  artery  was  vannulated  as 
in  the  first  group.  Duration  of  anesthesia  was  greater  than 
t  U- remainder  of  thee\|>erinient.aildartenallil>s*l  samples 
were  drawn  4  h  after  completion  of  surgery.  Croups  III-A 

am!  It  Ml  Artificially  spiral  animal*  oj**«l  l»  normal  ,  |t  ,  Ulv%N  AwX  R  ^  <4 

or  high  jMi'NMirc.  iv*|K*ctivclyj  wen*  treat ixl  ir  »*u*  *v»oh*  jsirVjirx  W  lAyctiMniia!,  U  ?>.(• 

manner  a*  animal*  in  group  11.  lmt.  in  adriftfn.  the  tra- 

chon  w«t»  (’.imuilnicil  uftfi  the  animals  were  nmnn'l^Uo  a  *  .4.  Sviu,  Tow.  JianihK.  /*,  JAi  ilWi. 
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Arterial  1>1*k*1  pi!  and  ^a<  tendons  >n  cuiiK<a*|ii^t 


I'luiuMtHtiaxI  Annual-  (Group  I)** 


Prc-ent  Data 

Data  of  Hawkish* 

(<roti|)  ID 

Group  III-A* 

Group  II 1-11 

I’ll 

7.50  ±  0.02 

7.35  ±  0.03 

7.40  ^  0.03  * 

7.50  -  1..02 

7.49  -»  0  0? 

l<C0, 

31  ±  1 

3*  -  $* 

17  -  3' 

32-2 

- 

p(l. 

SI  -  2 

*— 

73  x  3 

85-  3 

— 

#1* 

15 

12 

11 

10 

10 

•Value*  represent  mean  -  S.l*.  kIX*i):iMti«U(>i  Kr«>uj».  Group  I.  uiuuit*tli(  Uml,  *ikiut  jiu^ii4\  hnathiiit:.  (iruiiji  1 1 .  aiHMlirtucd,  «|iirtit.iii«  • 
oiidy  brxitliiiiK,  Group  III-A:  nm^tK-/i*il  «u<t  roptrul  at  nonual  |iris»ure,  Group  1 1 1-lk.  am--thvtm<l  ami  urtiiiualli  rr-prrd  at 

282  y.  rl)l*\xl  obtained  b>  cardiac  ptincom  *.  *  Uop.ru-d  ax  \olumc  perron  GO*  and  cuiiurtui  to  pcor  h\  -t.mdard  formula4.  *t*t«i»ln.iuti\ 
different  than  f*»r  animal-  in  Group  I  f/>  <  OUl,  Student  M»M).  'n  =-  iminlnr  «t  animal-. 


the  1-ltoer  sample,  served  a<-  a  guide  for  adjusting  the  rate 
of  artificial  respiration  for  the  remainder  of  the  e\p*ri  merit. 

Hkxxl  pH,  j>CO,,  and  j*)2  Here  measured  with  an  In>- 
trumentation  tabuRttorie?  Model  113  analyzer.  In  ani- 
nuifa  of  group  UI-IS,  only  pi  I  could  be  measured  accura¬ 
tely  Inrcause  effervescence  in  decompressed  Hood  inter¬ 
fered  with  measurement  of  pCOs  and  |>02.  A  2-nil  sample 
of  bh»  ’  wa*.  sufficient  for  the  analyses.  Results  for  the  4 
group  of  animals  are  shown  in  the  Table.  The  data  de¬ 
monstrate  that  anesthesia  significantly  depressed  respira¬ 
tion  in  spontaneously  breathing  guinea-pigs  (group  11)  as 
compared  with  normal  animals  (group  I).  However,  the 
Table  also  shows  that  the  artificial  respiration  used  in 
these  studies  (groups  UI-A  or  III-H)  successfully  reversed 
tlie  respiratory  depression  and  maintained  the  animals  in 
normal  ncid-liase  lulamv.  Apparently,  artificial  ventila¬ 
tion  was  not  appreciably  affected  by  the  u*eof  a  gas  mix¬ 
ture  that  was  approximately  2.9  times  as  dongas  air  at  a 
pressure  of  1  atm. 

It  i s  interesting  to  compare  the  present  data  with  pre¬ 
viously  published  value's  for  pH  and  |>C02  in  guinea-pigs, 
also  given  in  the  Table.  Currently  cited  values  for  normal 
guinea-pigs*  are  Ktsed  on  the  work  of  HawxinsVuIio 
analyzed  bhxxt  obtainetl  by  cardiac  puncture,  using  the 
Van  Slykv  met  lux  l  to  detennine  total  CO:,  ami  a  com¬ 
parator  bhxrk  inetluxl  to  estimate  pH.  Results  obtained 
with  cardiac  puiuttire  blood  should  lx*  interpreted  with 
caution  Irccause  of  the  likeliliixxt  «*f  aspirating  a  mixture 
of  arterial  and  venous  Mood.  The  Table  shows  that  Haw¬ 
kins  reported  nearly  the  same  |>C02.  but  a  much  lower  pH 
than  was  found  it:  the  present  study. 

in  conclusion,  the  present  data  demonstrate  that  arti¬ 
ficial  respiration  of  guinea-pigs,  as  |»crfoniied  in  thK  latx>- 
fctKny,  provided  adet junto  ventilation  of  «ho  animals,  both 


at  normal  pressure  ami  in  a  hy|H*rliaric  helium  atmosphere. 
In  addition,  the  pi  I  and  1»C02  reputed  here  for  unanesthe* 
tized  animals  may  lx:  cb*vr  to  true  values  for  normal 
guinea-pigs  than  are  the  current  1\  cited  values4** 

Ausanuuettfassang.  Satire- Ha  sen-W  erte  \on  Meer* 
sc liwei nchen  (Curia  (mrcellus  L.j  wurdeti  unter  kiinst  holier 
Attmuig  lx*i  uormalem  I  truck  uml  lx'i  Hritck  von  19.2 
Atm.  geine»en  uml  festgotellt,  tlass  kfuMhchc  Atmung 
unter  erhohtem  Druck  liormale  Satire- Hasen-Gteichge- 
wichte  gewahrleistet,  wa ‘trend  die  Satire- Hn'en-Wcrte 
normaler  Tiere  mit  dcnjenigeii  tier  lateratur  mcht  Cdx*r- 
etnstinitntcn. 
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